Surface immobilization of galactose onto aliphatic biodegradable polymers for hepatocyte culture.
A novel surface modification method of biodegradable polymers was investigated for inducing the attachment of specific cells onto the polymer surface via ligand-receptor interactions. Galactose, a targeting ligand specific to asialoglycoprotein receptors present on cell membrane of hepatocytes, was introduced on the surface of poly(D,L-lactic-co-glycolic acid) (PLGA) films. A terminal end group of carboxylic acid in PLGA was activated by dicyclohexylcarbodiimide and N-hydroxysuccinimide for the direct conjugation of lactose by reductive amination reaction. Di-block copolymers of PLGA-b-poly(ethylene glycol) (PEG) having a free terminal amine group were also synthesized and used for the conjugation of galactose for the introduction of a PEG spacer between PLGA and galactose. The presence of galactose moieties on the blend film surface was characterized by measuring water contact angle and X-ray photon spectroscopy, and the amount of galactose was indirectly determined by a specific lectin-binding assay. With increasing the galactose concentration on the blend film surface, the initial attachment as well as the cell viability of hepatocyates concomitantly increased. The introduction of PEG spacer reduced the cell attachment and viability. Albumin secretion rate from hepatocytes was enhanced for galactose modified surfaces, whereas it was reduced for the surfaces not having galactose moieties.